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Abstract 
Studies were carried out to estimate the extent of heritability in some cultivated genotypes of sweet sorghum 
(Sorghum bicolor L. Moench). Thirty genotypes were used for the evaluation. The phenotypic coefficient of 
variation (PCV) was greater than the genotypic coefficient of variation (GCV) for most traits studied. Days to 50% 
flowering (DTF) had low PCV and GCV. Head weight had low GCV but higher PCV. 1000 grain weight was 
also low for PCV and GCV. Moderate GCV was observed within the range of 11.7 (stem thickness) to 19.8 
(number of nodes). High GCV was observed within the range of 22.3 (panicle length) to 31.5 (sugar content). 
Moderate PCV ranged from 13.3 (stem thickness) to 16.6 (number of nodes) and PCV ranged from 20.0 (number 
of nodes) to 43.3 (head weight). But the GCV was near to PCV for traits like DTF, plant height, number of nodes, 
number of leaves, grain yield and sugar content, indicating a highly significant effect of genotype on phenotypic 
expression for these traits with very little effect of environment. The genotypes studied showed high heritability 
for eight (8) traits out of the 10 traits studied in the range of 69.4 (plant height) to 97.3 (number of nodes). 
Moderate heritability of 55.9 was observed for 1000 grain weight and low heritability of 1.5 for head weight. 
Keywords: heritability, GCV, PCV, genotypes.  
 
Introduction 
Sweet Sorghum, a drought-tolerant cereal, has been identified as one source for industrial bio-ethanol production. 
Sweet stem sorghum cultivars that can accumulate high levels of stem sugars with potential for bio-ethanol 
production have been reported (Prasad et al., 2007; Gnansounou et al., 2005; FAO, 2002; Woods, 2001). Sweet 
sorghum is a versatile and a high value crop grown in the semi arid tropics in sub Saharan Africa and India 
(Rooney et al., 2000). Compared to grain sorghum, sweet sorghums features more rapid growth, higher biomass 
production, wider adaptation, and have greater potential for ethanol production (Reddy et al., 2007). Like other 
sorghums, sweet sorghums are tolerant to drought, water-logging conditions and saline/alkali soils (Reddy and 
Reddy,2003; Ali et al., 2008).   
For any progress in plant breeding, there is the need to study the genetic variability which cannot easily be 
quantified. Genetic improvement for quantitative traits depends on the nature and amount of variability present 
in any genetic stock and the extent to which the desirable traits are heritable. Sorghum in general possesses wide 
range of genetic variability (Sharma at al., 2006). Dual purpose sorghum cultivars, which combine high grain 
yield and high stem sugar content, can be used to generate both grain for food and stem sugar for bioethanol 
production with possible multiplier effects in marginal areas. This can lead to sustainable rural development, 
renewable energy production, improved health standards through cleaner fuels, and improved food security 
(Woods, 2001). Biofuels production will redistribute fuel to cut across all the geopolitical zones of Nigeria 
(Tanimu et al., 2008). This alternative has not been extensively explored by research and the cultivar options are 
not available in Africa, in spite of the potential to boost rural income. Studies elsewhere have shown 
communities to have benefited from biofuel plants that had been established in those communities (Selfa et al., 
2010). Elsewhere studies in genetic variability has been reported (Ahnert et al,.2000; Soltani et al,. 1998; Basu, 
1981). The extent of variability is measured by GCV and PCV which provides information about relative amount 
of variation in different characters. According to Roychowdhury and Tah (2011) the extent of variability is 
measured by GCV and PCV which provides information about relative amount of variation in different traits 
studied. The main trust of the present study is to provide information on heritability of genetic parameters on the 
available germplasm to evolve suitable cultivars with appreciable increase in grain yield and sugar for breeding 
of dual purpose sorghum in Nigeria. Hence, this study is aimed to provide information on heritability present in 
the sweet sorghum genotypes studied. 
  
Materials and Methods 
The Research was conducted at the Institute for Agricultural Research (IAR) farm, under 2011 rain fed condition 








E in the Northern Guinea 
Savannah Ecological zone of Nigeria (Olanuga, 1979). The rainfall characteristics here is seasonal with an 
annual mean of about 1060mm (Owonubi et al., 1991). The second site which was Kadawa, located on latitude 
11
0
39N and longitude 08
0
02E in the Northern Sudan Savannah Ecological Zone, of Nigeria. Rainfall here is 
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seasonal with an annual mean of 884mm (Kowal & Knabe, 1972). Thirty sweet sorghum genotypes/varieties 
were grown in a Randomized Complete block Design with three replications. Each genotype was grown on four 
rows of 5 meters long, spaced at 75m between rows and 30cm within rows.  
Land preparation was done by harrowing, ploughing and Ridging. Planting was done on hills with 30cm spacing 
between hills, and seeds were treated with Apron Star before planting. The seeds were sown and after emergence 
thinned to three plants per stand. 3-4 bags of N. P. K. fertilizer was applied 2-3 weeks after sowing and urea was 
applied 7-8 weeks after sowing per hectare. Data was taken on the following traits: days to 50% flowering, plant 
height, stem thickness, panicle length, head weight, number of nodes, number of leaves, grain yield, 1000 grain 
weight and sugar content. Analysis of variance was carried out following the standard procedures using the 
generalized linear model (SAS Institute, 1985). The genotypic and phenotypic coefficients of variation (GCV) 
and (PCV) were computed according to the method advocated by Singh and Chaudhary (1985). Heritability in 
broad sense was determined according to the methodology given by Allard (1960).  
 
Results and Discussion 
The results in Table 1 show the estimates of heritability, genotypic and phenotypic coefficients of variation. 
High heritability estimates were observed for number of nodes (97.3) followed by grain yield (93.6), sugar 
content (93.1), number of leaves (85.3), 50% days to flowering (82.5) and plant height (69.4). However low 
heritability estimates were observed for head weight (1.5) and moderate heritability obtained for 1000 grain 
weight (55.9). The high heritability estimates for days to maturity and plant height suggest that these traits are 
likely to respond to direct selection. Dadheech (1997) reported similar estimates of heritability for these traits. 
The high heritability obtained for most of the traits is in agreement with the findings of (Ahmed et al. 2011,; 
Bello et. al., 2007; Aba et al., 2001; Totok 1997; Eckebil et al., 1977). Head weight showed very low heritability 
among the traits which suggests that it would not respond to selection. The GCV was highest for sugar content 
(31.5) followed by grain yield (22.5), plant height (22.4), panicle length (22.3) in that order. Moderate values 
were observed for number of nodes (19.8), number of leaves (16.4) and stem thickness (11.7) respectively. Low 
heritability values were observed in head weight (5.2), 1000 grain weight (7.2) and 50% days to flowering (8.3). 
The PCV was highest for head weight (43.3) followed by sugar content (32.6), panicle length (25.3), plant height 
(23.7). Moderate values were obtained for stem thickness (13.3) and number of leaves (16.6). However lowest 
values were observed on head weight (5.2), 1000 grain weight (7.2) and 50% days to flowering (8.3). High GCV 
and PCV were also observed in some traits, these show that the traits have a broad base genetic background as 
well as good potential to respond well to selection in breeding programs. Similar results were observed by Bello 
et al., (2007) in their study of genetic variability in cultivated sorghum cultivars in Adamawa, similarly by 
Ahmed et al., (2012) in their evaluation of some local sorghum genotypes in rain fed production and also by 
William et al., (1987) also had similar results while studying the effects of environment on yield components in 
sorghum.  However low GCV and PCV for days to flowering was similarly reported by Mallinath et al., (2004). 
Generally, the GCV are lower in magnitude than the PCV. The effectiveness of selection for any character 
depends not only on the extent of genetic variability but also on the extent to which such traits can be 
transferable from one generation to the next.  
 
Table 1 parameters of genetic variability for yield and yield components (check the decimal places) 
Traits genotypic variance phenotypic variance GCV% PCV% heritability% 
DTF 37.5 45.4 8.3 9.1 82.5 
plant height 1908 2149.8 22.4 23.7 69.4 
stem thickness 0.5 0.7 11.7 13.3 77.3 
no of nodes 2.7 2.8 19.6 20.0 97.3 
no of leaves 2.8 2.9 16.4 16.6 85.3 
head weight 0.1 6.1 5.2 43.3 1.5 
panicle length 24.5 31.4 22.3 25.3 77.9 
1000 grain weight 3.2 5.8 7.2 9.6 55.9 
grain yield 0.1 0.1 22.5 23.2 93.6 
 
Conclusion 
The success of any breeding program depends upon the genetic variation in the materials at hand. The greater the 
genetic variability, the higher would be the heritability, hence the better the chances of success to be achieved 
through proper selection. In this study most of the traits showed high heritability indicating the possibility of 
positive response to selection. This indicates the likelihood of transferring the heritable components from parents 
to offspring during breeding processs. 
 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 




Aba, D. A., C. C. Nwasike, M. Yeye and A. A. Zaria, 2001. Studies on genetic variations  
in sorghum variety irradiated with Cobalt 60 (Co60). Crop sci. J., 9:377-3884 
Almekinders CJM, Elings A (2001). Collaboration of farmers and breeders: participatory crop improvement in 
perspective. Euphytica,122: 425-438. 
Allard, R.W, (1960) Principles of plant breeding. John Whiley Sons Inc. New York. Pp  485. 
Ahmed M., Fayyaz-ul-H., Ummara Q and M. A. Aslam. Silicon application and drought tolerance mechanism of 
sorghum. African Journal of Agricultural Research Vol. 6(3), pp. 594-607, 4 February, 2011. 
Ahnert, D., D.F. Austin and C. Livini, 2000. Genetic diversity among  elite  sorghum inbreds as detected by 
DNA markers. Crop Res., 18: 71-76. 
Basu, A.K.,  1981.  Variability and heritability estimate from Inter-season Sorghum Cross. Ind. J.Agric. Sci., 41: 
116-117. 
Biswas, B. K., M. Hasanuzzaman, F. Eltaj, M. S. Alam and M. R. Amin, 2001.  
Simultaneous selection  for fodder and grain yield in sorghum. J. Biol. Sci., 1:319-320. 
Burton, G.W. 1952. Quantitative inheritance in grasses. Proc. 6th Int. Grassland Cong. 1: 277 – 283. 
Dadheech, A. 1997. Unpublished M.Sc. Thesis R. C. A. Rajashthan Agric. University, Bikaner. 
Falconer, D.S. 1960. Introduction to Quantitative Genetics. Oliver and Boyd Ltd., Edinburgh,pp 340. 
Rajib Roychowdhury and Jagatpati Tah 2011. Evaluation Of Genetic Parameters For Agro-metrical Characters 
In Carnation Genotypes. African Crop Science Journal, Vol. 19, No. 3, pp. 183-188. 
Reddy, B. and Reddy, P. 2003. Sweet sorghum: characteristics and potential. Int. Sorghum Millets . Newsletter, 
44: 26–28. 
Reddy, B., Ramesh, S.,  Reddy, P.S.,  Ashok Kumar, A.A., Sharma,  K.K.,  Karuppan Chetty, S.M., and 
Palaniswamy, A.R.  2007. Sweet Sorghum: Food, Feed, Fodder and Fuel Crop. International Crops Research 
Institute for the Semi-Arid Tropics. Patancheru , AndhraPradesh, India. 
Rooney, W. L. 2000. Genetics and Cytogenetics, In: Smith, C. W.  and Frederiksen, R. A.  (Eds.), Sorghum: 
Origin, History, Technology and Production, John Wiley, New York, pp. 261-307. 
SAS Institute. 1985. SAS user’s guide: Statistics. SAS Inst., Cary, N.C. Steel, R.G.D. and J.H. Torrie. 1980. 
Principles and procedures of statistics. 2nd ed. McGraw-Hill, New York. 
Selfa T, Kulcsar L, Bain C, Goe R, Middendorf G (2010) Biofuels Bonanza?: Exploring community perceptions 
of the promises and perils of biofuels production. Biomass and Bioenergy. doi:10.1016/j.biombioe.2010.09.008 
Singh, R.K. and Choudhary, B.D. 1985. Diametrical Methods in Quantitative Genetic Analysis. Kalyani 
Publishers, New Delhi, p. 318 
Soltani, A., A.M. Rezai and M.R. Khajeh Pour, 1998. Genetic variability for some physiological agronomic   
traits   in   grain  sorghum.  Crop  Res.  J., 319-320. 12: 71-76 
Woods J (2001). The potential for energy production using sweet sorghum in southern Africa. Energy for 
Sustain. Dev., 5: 31-38. 
Totok, A. D. H., 1997. Estimating heritability values and genetic correlation in several agronomic characters. 
Am. J. Bot., 87:145. 
Mallinath, V., Birader, B. D., Chittapur, B. M., Salimath, P. M., Yenagi. And Patil S. S., 2004. Variability and 
correlation studies in pop sorghum. Karnataka J. Agric. Sci., 17 (13) : 463-467. 
Makanda, J. Derera, P. Tongoona and J. Sibiya. Development of sorghum for bio-energy: A view fromthe 
stakeholders and priorities for breeding dual purpose varieties. African Journal of Agricultural Research Vol. 
6(19), pp. 4477-4486, 19 September, 2011. 
 
  
This academic article was published by The International Institute for Science, 
Technology and Education (IISTE).  The IISTE is a pioneer in the Open Access 
Publishing service based in the U.S. and Europe.  The aim of the institute is 
Accelerating Global Knowledge Sharing. 
 
More information about the publisher can be found in the IISTE’s homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
The IISTE is currently hosting more than 30 peer-reviewed academic journals and 
collaborating with academic institutions around the world.  There’s no deadline for 
submission.  Prospective authors of IISTE journals can find the submission 
instruction on the following page: http://www.iiste.org/journals/   The IISTE 
editorial team promises to the review and publish all the qualified submissions in a 
fast manner. All the journals articles are available online to the readers all over the 
world without financial, legal, or technical barriers other than those inseparable from 
gaining access to the internet itself. Printed version of the journals is also available 
upon request of readers and authors.  
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Recent conferences:  http://www.iiste.org/conference/ 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische 
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 
Library , NewJour, Google Scholar 
 
 
